Dependence on nuclear localization signals of the opioid growth factor receptor in the regulation of cell proliferation.
The opioid growth factor receptor (OGFr) mediates the inhibitory action of OGF on cell replication of normal and neoplastic cells. The spatiotemporal course of OGFr nucleocytoplasmic trafficking was determined with a probe of full-length OGFr fused to enhanced green fluorescent protein (eGFP). Translation of OGFr required 8.5 hours, and transit into the nucleus required 8 hours; OGFr remained in the nucleus for 8 days. OGFr was initially expressed on the outer nuclear envelope, transited to the paranuclear cytoplasm, and into the nucleus. Transport through the nuclear pore was elucidated by mutation of the nuclear localization signal (NLS) sequences in full-length OGFr. Mutation of each NLS reduced nuclear localization by 5%-50%, whereas simultaneous mutation of NLS383-386 and NLS456-460 abolished OGFr-eGFP nuclear localization in 80% of the cells. To determine whether intact NLSs are important for the inhibition of cell proliferation, DNA synthesis was monitored with BrdU. Wild-type OGFr-eGFP-transfected cells had 20% BrdU-positive cells, whereas cells with simultaneous mutation of all three NLS sites had a 70% labeling index. These results indicate that the regulation of cell proliferation by the OGF-OGFr axis is dependent on nucleocytoplasmic translocation and reliant on the integrity of two NLSs in OGFr to interact with transport receptors.